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Outline 
• Success of SSA projections of life expectancy at 

age 65 

• Nostalgic return to Technical Panel report of 1995 

• Mortality trends (brief) 

• U.S. mortality compared to other countries 

– Medical system failures? (no) 

– Smoking histories? (yes) 

– Obesity? (maybe) 

• U.S. projections of effects of changes in smoking 
and obesity 
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Report of the Technical Panel on 
Assumptions and Methods (1995) 

“Alternative II (intermediate cost) projections 
should more closely reflect long-run past 
experience. The current Alternative II assumption is 
for a lower rate of mortality improvement than has 
been experienced in the near-term (20-year) or 
long-term (90-year) past: such a decrease in the 
rate of mortality decline appears unwarranted. A 
mid-range projection that reflected continued 
mortality declines at the level experienced over the 
past century would be more appropriate.” 



Report of the Technical Panel on 
Assumptions and Methods (1995) 

“Alternative methods of projection should be 
investigated. Cause-specific projections tend to 
produce conservative projections (that is, 
projections with slow mortality declines) 
because slowly declining causes become more 
prominent. Cause-specific projections also 
ignore the tendency for medical research and 
health intervention efforts to be targeted at 
diseases that are relatively more prominent.” 



Report of the Technical Panel on 
Assumptions and Methods (1995) 

“Alternative methods of projection should be 
investigated. Cause-specific projections tend to 
produce conservative projections (that is, 
projections with slow mortality declines) 
because slowly declining causes become more 
prominent. Cause-specific projections also 
ignore the tendency for medical research and 
health intervention efforts to be targeted at 
diseases that are relatively more prominent.” 



Alzheimer’s Disease Demography 

Proportion of deaths above age 75 attributable to AD 36% 

Probability of surviving to age 75 68% 

Relative risk of death if diagnosed with AD,   
compared to non-AD 

≈ 4 times higher 

Lifetime probability of developing AD ≈ 20% 

James et al. Neurology 2014 
Seshadri & Wolf Lancet Neurology 2007 



NIH Expenditure by Disease Category 
($ million) 
FY 2011 FY 2016 (est.) Change 

Alzheimer's 448 638 42% 

Cardiovascular 2049 2004 -2% 

http://report.nih.gov/categorical_spending.aspx 
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Discovery of the Advancing Frontier of Survival: 
The Decline in Octogenarian Mortality 

Vaupel and Rau 2012 
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Discovery of the Advancing Frontier 
of Survival  

• Mortality at ages 85, 90 and 95 for Swedish Females 
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Trends in e50, Males  
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Trends in e50, Females  
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Ho 2012 



Compared to OECD countries and 

composites, the US does well in 

• Screening for cancer 

• Survival rates from cancer 

• Survival rates after heart attacks 

• Survival rates after strokes 

• Medication for high blood pressure 

• Medication for high cholesterol 

• Vaccination against influenza 

• Mortality from influenza and pneumonia  
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The Model 

M0 is the death rate from causes other than lung cancer in a particular 

age/sex/period country category; 

Xa is a set of dummy variables for each age group; 

Xt is a set of dummy variables for each calendar year; 

Xc is a set of dummy variables for each country; 

(T x Xc) is a set of interactions between calendar year (linear) and each 

country dummy; 

ML is the death rate from lung cancer; 

(ML x T) is an interaction between ML and year; 

(ML x Xa) is an interaction between ML and the age dummies 









Source:  Preston, Glei, Wilmoth  2010 



FIGURE 1  U.S. trends in observed e50 and estimated e50 without smoking by sex. 
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FIGURE 2  U.S. trends in the observed sex difference in e50 and the estimated sex difference without smoking. 
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Source: Alley et al. 2011 



Preston and Stokes 2011 











Figure 5. U.S. Male Lung Cancer Mortality by Cohorts 



Figure 6. U.S. Male Lung Cancer Mortality by Period 



Figure 7. Mean Number of Years Spent as a Cigarette 
Smoker before Age 40 by Cohort 



We estimate a simple age/cohort 
model: 

And then compare the cohort 
coefficients to smoking prevalence 
by cohort 



Figure 8A. Cohort Coefficients Predicting Lung Cancer 
Mortality and Cumulative Cohort Smoking by Age 40 (Males) 



Figure 8B. Cohort Coefficients Predicting Lung Cancer 
Mortality and Cumulative Cohort Smoking by Age 40 

(Females) 



Equation for Projecting the Mortality Effects of Smoking 

𝑙𝑛𝑀 𝑎, 𝑐 = 𝐴 + 𝐵𝛼𝑋𝛼 + 𝐵𝑠 𝑙𝑛 𝑆(𝑎, 𝑐) 

Where, 
 
• 𝑀 𝑎, 𝑐  = death rate from lung cancer at age a in cohort c 
• 𝑆 𝑎, 𝑐    =mean cumulative number of years smoked prior to 

age 40 for cohort c at age a 
• 𝑋𝛼 is an indicator of age category a 
• 𝐵𝛼 is the coefficient of age category a 
• 𝐵𝑠 is the coefficient of 𝑙𝑛 𝑆(𝑎, 𝑐) 
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The Model 

M0 is the death rate from causes other than lung cancer in a particular 

age/sex/period country category; 

Xa is a set of dummy variables for each age group; 

Xt is a set of dummy variables for each calendar year; 

Xc is a set of dummy variables for each country; 

(T x Xc) is a set of interactions between calendar year (linear) and each 

country dummy; 

ML is the death rate from lung cancer; 

(ML x T) is an interaction between ML and year; 

(ML x Xa) is an interaction between ML and the age dummies 



Table 5A. Changes in Life Expectancy at Age 40 Resulting from 
Changes in Smoking 

Year Males Females 

2015 0.26 -0.03 

2020 0.54 0.04 

2025 0.81 0.15 

2030 1.05 0.32 

2035 1.31 0.62 

2040 1.54 0.85 



Strategy for Projecting Effect of 
Obesity on Life Expectancy 

• Apply regression equation relating mortality 
to obesity at age 25 and at current age 
(NHANES). 

• Observe and extrapolate BMI distributions for 
cohorts at age 25. 

• Estimate future BMI distributions at older ages 
by assuming 10-year BMI transition matrix at 
level in 2000-2010. 





Table 5B. Changes in Life Expectancy at Age 40 Resulting from 
Changes in Obesity 

Year Males Females 

2020 -0.30 -0.27 

2030 -0.54 -0.56 

2040 -0.73 -0.82 



Table 5C. Changes in Life Expectancy at Age 40 Resulting from 
Changes in Smoking and Obesity 

  
Changes in  

Smoking Alone 
  

Changes in  

Obesity Alone 
  

Changes in  

Smoking and Obesity 

Year Males Females Males Females Males Females 

2015 0.26 -0.03 

2020 0.54 0.04 -0.30 -0.27 0.24 -0.22 

2025 0.81 0.15 

2030 1.05 0.32 -0.54 -0.56 0.53 -0.21 

2035 1.31 0.62 

2040 1.54 0.85   -0.73 -0.82   0.83 0.09 



Projected Changes in Life Expectancy at Age 40, 2010-2040 

  Males  Females 

SSA projected 

increase* 
2.55 2.17 

Gain from reduced 

smoking 
1.54 0.85 

Penalty from higher 

obesity 
-0.73 -0.82 

*Source: Felicitie C.Bell and Michael L. Miller. 2005. Life Tables for the United States Social 

Security Area 1900-2100. Social Security Administration Actuarial Study No. 120. Washington, 

D.C. 



Age-Adjusted Lung Cancer Incidence Rate, US Males 



Age-Adjusted Lung Cancer Incidence Rate, US Females 




